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@  Composite  cooking  apparatus. 

first  casing  (2)  provided  with  an  induction  coil  (11 a) 
and  a top  plate  (11)  as  a  first  heater  at  the  top  thereof  and  a 
second  casing  (3)  provided  with  an  electric  heater  (8)  as  a 
second  heater  at  the  top  thereof  are  hinged  by  a  shaft  (9A) 
and  hinges  such  that  the  second  casing  (3)  can  be  opened 
and  closed  with  respect  to  the  first  casing  (2)  and  can  be  held 
upright  when  the  casing  is  opened.  The  power  supply  to  the 
induction  coil  (11a)  and  the  electric  heater  (8)  is  commonly 
performed  by  a  power  unit  (15)  provided  in  the  first  casing 
(2). 



T h i s   i n v e n t i o n   r e l a t e s   to  a  c o m p o s i t e   c o o k i n g  

a p p a r a t u s   c o m p r i s i n g   a  c o m p a c t   c o m b i n a t i o n   of  a t   l e a s t  

two  d i f f e r e n t   k i n d s   of  c o o k i n g   h e a t e r s .  

R e c e n t l y ,   i n d u c t i o n   h e a t e r s   have   been   used  as  a  

h o u s e h o l d   e l e c t r i c   c o o k i n g   h e a t e r .   When  in  c o o k i n g   w i t h  

t h e   i n d u c t i o n   h e a t e r ,   i t   is   n e c e s s a r y   to  use  a  c o o k i n g  

t o o l   made  of  i r o n ,   f o r   i n s t a n c e   an  i r o n   pan  or  an  e n a -  

m e l e d   pan .   H o w e v e r ,   a l u m i n u m   p a n s   a re   c o m p a r a t i v e l y  

f r e q u e n t l y   used   in  home  c o o k i n g .   T h e r e f o r e ,   t he   e l e c -  

t r i c   h e a t e r   and  gas   h e a t e r   a d a p t e d   f o r   use  of  t he   a l u m i -  

num  pans   a re   i n d i s p e n s a b l e   in  t he   k i t c h e n   as  w e l l  a s   t h e  

i n d u c t i o n   h e a t e r .  

T h e r e f o r e ,   t he   s p a c e   of  t he   home  k i t c h e n   i s  

g e n e r a l l y   o c c u p i e d   by  a  n u m b e r   of  d i f f e r e n t   k i n d s   o f  

c o o k i n g   h e a t e r s ,   w h i c h   is  v e r y   i n c o n v e n i e n t   in  v iew  o f  

t h e   l a y o u t   of  t he   k i t c h e n .  

An  o b j e c t   of  the   i n v e n t i o n   i s   to  p r o v i d e   a  c o m -  

p o s i t e   c o o k i n g   a p p a r a t u s ,   w h i c h   c o m p r i s e s   a  c o m p a c t   c o m -  

b i n a t i o n   of  at   l e a s t   two  d i f f e r e n t   k i n d s   of  c o o k i n g  

h e a t e r s   and  p e r m i t s   e n s u r i n g   a  s a t i s f a c t o r y   s t a t e - o f   u s e  

of  the  i n d i v i d u a l   h e a t e r s   and  a l s o   e f f e c t i v e   u t i l i z a t i o n  

of  the   k i t c h e n   s p a c e .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o -  
v i d e d   a  c o m p o s i t e   c o o k i n g   a p p a r a t u s   c o m p r i s i n g   a  f i r s t  

c a s i n g   i n c l u d i n g   a  f i r s t   h e a t i n g   s e c t i o n   d i s p o s e d   a t   t h e  



t op   t h e r e o f ,   and  at   l e a s t   a  s e c o n d   c a s i n g   i n c l u d i n g   a  
s e c o n d   h e a t i n g   s e c t i o n   a r r a n g e d   a t   the   top   t h e r e o f ,   t h e  

s e c o n d   c a s i n g   b e i n g   h i n g e d   to  t he   f i r s t   c a s i n g   such   t h a t  

i t   can   be  o p e n e d   and  c l o s e d   w i t h   r e s p e c t   to  the   f i r s t  

c a s i n g ,   one  of  the   f i r s t   and  s e c o n d   h e a t i n g   s e c t i o n s  

h a v i n g   an  i n d u c t i o n   h e a t e r   w h i l e   t h e   o t h e r   of  t he   f i r s t  

and  s e c o n d   h e a t i n g   s e c t i o n s   h a v i n g   a  h e a t e r   w h i c h   i s  

d i f f e r e n t   f rom  the   i n d u c t i o n   h e a t e r .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

the   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n -  

j u n c t i o n   w i t h   the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1A  is  a  p e r s p e c t i v e   v i ew  s h o w i n g   one  e m b o d i -  

m e n t   of  t he   c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   to  t h e  

i n v e n t i o n   in  a  s t a t e   of  use  as  an  e l e c t r i c   h e a t e r ;  

F i g .   1B  is  a  p e r s p e c t i v e   v i e w   s h o w i n g   the   s a m e  

e m b o d i m e n t   in  a  s t a t e   of  use  as  an  i n d u c t i o n   h e a t e r ;  

F i g .   2  is  a  s c h e m a t i c   s e c t i o n a l   v i ew   s h o w i n g   t h e  

i n t e r n a l   c o n s t r u c t i o n   of  the   same  e m b o d i m e n t   in  t h e  

s t a t e   of  F i g .   l A ;  

F i g .   3  is   a  b l o c k   d i a g r a m   s h o w i n g   a  c o n t r o l   s y s t e m  

f o r   p e r m i t t i n g   s e l e c t i v e   use   of  t h e   e m b o d i m e n t   as  t h e  

i n d u c t i o n   h e a t e r   or  e l e c t r i c   h e a t e r ;  

F i g .   4  i s   a  c i r c u i t   d i a g r a m   s h o w i n g   t he   e n t i r e   c i r -  

c u i t   c o n s t r u c t i o n   of  the   e m b o d i m e n t ;  

F i g .   5  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  d i f f e r e n t  

e m b o d i m e n t   of  the   c o m p o s i t e   c o o k i n g   a p p a r a t u s   i n  a   s t a t e  

of  use   as  t he   i n d u c t i o n   h e a t e r ;   a n d  

F i g .   6  is   a  s c h e m a t i c   s e c t i o n a l   v i ew  s h o w i n g   t h e  

i n t e r n a l   c o n s t r u c t i o n   of  t he   e m b o d i m e n t  o f   F i g .   5 .  

R e f e r r i n g   to  F i g .   1A,  t h e r e   i s   shown  one  e m b o d i m e n t  

of  t h e   c o m p o s i t e   c o o k i n g   d e v i c e   1,  w h i c h   e s s e n t i a l l y  

c o m p r i s e s   a  f i r s t   c a s i n g   2  and  a  s e c o n d   c a s i n g   3 .  

F i g .   1A  shows  t h e  c o o k i n g   d e v i c e   w i t h   t h e   s e c o n d  

c a s i n g   3  p l a c e d   on  the   f i r s t   c a s i n g   2.  The  c a s i n g   2  i s  

p r o v i d e d   a t   the   f r o n t   w i t h   an  o p e r a t i n g   p a n e l   6  h a v i n g  

a  p o w e r   s w i t c h   4,  a  power   c o n t r o l   knob  5,  e t c .   T h e  

c a s i n g   3  is  p r o v i d e d   at   i t s   f r o n t   w i t h   a  h a n d l e   7  a n d  



i t s   top  w i t h   an  e l e c t r i c   h e a t e r   8.  F i g .   1B  shows  t h e  

c o o k i n g   d e v i c e   1  in  an  open  s t a t e .   The  c a s i n g s   2  and  3 

a r e   p r o v i d e d   n e a r   t he   r e a r   end  of  t h e i r   o p p o s i t e   s i d e s  

w i t h   a  p a i r   of  h i n g e s   9a  and  9b  and  a re   p r o v i d e d   a t   t h e  

r e a r   end  w i t h   a  s h a f t   9A.  The  h i n g e s   9a,   9b  and  t h e  

s h a f t   9A  s e r v e   to   h o l d   t he   c a s i n g   3  in  i t s   u p r i g h t   p o s i -  

t i o n   in  t h e  o p e n   s t a t e   of  the   d e v i c e   shown  in  F i g .   1 B .  

The  c a s i n g s   2  and  3  a r e   p r o v i d e d   on  the   s i d e   p r o v i d e d  

w i t h   the  h i n g e   9a  and  n e a r   the   h i n g e   9a  w i t h   r e s p e c t i v e  

s e e - t h r o u g h   h o l e s   2a  and  3a.  A  l e a d   10  is   led   ou t   f r o m  

t h e   c a s i n g   2  t h r o u g h   the   h o l e   2a  and  i n t o   the   c a s i n g   3 

t h r o u g h   the   h o l e   3a.   The  l e a d   10  is  u sed   to  s u p p l y  

p o w e r   f rom  a  h e a t e r   d r i v e   c i r c u i t   to  be  d e s c r i b e d   l a t e r  

to   t he   e l e c t r i c   h e a t e r   8 .  

The  c a s i n g   3  may  be  b r o u g h t   f rom  i t s   h o r i z o n t a l  

s t a t e   shown  in  F i g .   lA  to  i t s   u p r i g h t   s t a t e   shown  i n  

F i g .   1B  by  g r i p p i n g   the   h a n d l e   7  p r o v i d e d   at   i t s   f r o n t . -  

In   t he   s t a t e   of  F i g .   1B,  a  t op   p l a t e   11  of  a  c o o k i n g  

u n i t   of  the   i n d u c t i o n   h e a t i n g   t y p e ,   w h i c h   is  p r o v i d e d   o n  

top   of  the   c a s i n g   2,  is  e x p o s e d .   In  t h i s   s t a t e ,   t h e  

c a s i n g   3  is   s t e a d i l y   h e l d   u p r i g h t   by  the   h i n g e s   9a,   9 b  

and  t h e   s h a f t   9A  w i t h   i t s   r e a r   end  f l a t   s u r f a c e   in  c l o s e  

c o n t a c t   w i t h   t he   t op   f l a t   s u r f a c e   of  the   c a s i n g   2.  T h e  

t o p   of  the   c a s i n g   2  is  f o r m e d   n e a r   i t s   f r o n t   edge   w i t h   a  

r e c e s s   12,   and  t he   u n d e r s i d e   of  t h e   c a s i n g   3  is  p r o v i d e d  

a t   a  p o s i t i o n   c o r r e s p o n d i n g   to   t he   r e c e s s   12  w i t h   a  p r o -  

j e c t i o n   13.  At  t he   b o t t o m   of  t he   r e c e s s   1 2 ' a   m i c r o -  

s w i t c h   to  be  d e s c r i b e d   l a t e r   is   p r o v i d e d ,   and  t h e  p r o -  

j e c t i o n   13  s e r v e s   as  an  a c t u a t o r   f o r   t h i s   m i c r o s w i t c h .  

F i g .   2  shows   the   i n t e r n a l   c o n s t r u c t i o n   of  t h i s  

e m b o d i m e n t .   The  e l e c t r i c   h e a t e r   8  i n c l u d e s   a  s p i r a l  

e l e c t r i c   h e a t i n g   w i r e   8c  w h i c h   is   r e c e i v e d   in  a  s p r i a l  

g r o o v e   8b  f o r m e d   in  t he   u p p e r   s u r f a c e   of  a  h e a t -  

r e s i s t a n t   i n s u l a t o r   8a.  The  h e a t - r e s i s t a n t   i n s u l a t o r   8 a  

s e r v e s   as  a  s u p p o r t   f o r   the   e l e c t r i c   h e a t i n g   w i r e   8 c ,  

and  the   u n d e r s i d e   of  the   h e a t - r e s i s t i n g   i n s u l a t o r   8 a  

is  s u p p o r t e d   by  a  m e t a l   s u p p o r t   p l a t e   8d  in  o r d e r   t o  



i n c r e a s e   i t s   m e c h a n i c a l   s t r e n g t h   and  a l s o   r e d u c e   r a d i a -  

t i o n   of  h e a t   of  the   e l e c t r i c   h e a t i n g   w i r e   8c  to  t he   t o p  
p l a t e   11  of  t he   i n d u c t i o n   h e a t i n g   t y p e   c o o k i n g   u n i t  

t h r o u g h   t h e   b o t t o m   p l a t e   3b  of  the   c a s i n g   3.  The  e d g e  
of  the   m e t a l   s u p p o r t   p l a t e   8d  is  s e c u r e d   to  t he   u n d e r -  

s i d e   of  the   t o p   p l a t e   3c  of  the   c a s i n g   3 .  

In  t h e  s t a t e   of  the  c o o k i n g   d e v i c e   shown  in  F i g .   2 ,  

an  o p e r a t i n g   b u t t o n   14a  of  the   m i c r o s w i t c h   14  p r o v i d e d  
in  t he   r e c e s s   12  is  h e l d   d o w n w a r d l y   u r g e d   by  t h e   l o w e r  

end  of  the   p r o j e c t i o n   13,  and  t h u s   t he   m o v a b l e   c o n t a c t  

of  the   m i c r o s w i t c h   is  h e l d   in  c o n t a c t   w i t h   one  of  i t s  

f i x e d   c o n t a c t s .   In  t h i s   s t a t e ,   t he   o u t p u t   of  a  p o w e r  .  
u n i t   15  p r o v i d e d   i n s i d e   the   c a s i n g   2  i s   s u p p l i e d   to  t h e  

e l e c t r i c   h e a t e r   8  a c c o r d i n g   t o  t h e   o u t p u t   of  t he   m i c r o -  

s w i t c h   14 ,   and  the   e l e c t r i c   h e a t i n g   w i r e   8c  i s   s u p p l i e d  

w i t h   p o w e r   t h r o u g h   the   l ead   10.  T h i s   f u n c t i o n   i s   p r o -  
v i d e d   by  a  h e a t e r   d r i v e   c i r c u i t   to  be  d e s c r i b e d   l a t e r .  

B e n e a t h   the   top   p l a t e   11  w h i c h   is  m o u n t e d   in  t h e  

t o p   p l a t e   2b  of  the   c a s i n g   2,  an  i n d u c t i o n   h e a t i n g   c o i l  

l l a   is   s u p p o r t e d   on  a  s u p p o r t   p l a t e   l l b   such   t h a t   i t   i s  

s u i t a b l y   s p a c e d   a p a r t   from  and  e x t e n d s   s u b s t a n t i a l l y  

p a r a l l e l   w i t h   the   top  p l a t e   11.   The  s u p p o r t   p l a t e   l l b  

i s   i n s u l a t e d   f rom  the  c o i l   l l a .   In  t h e   s t a t e   of  F i g .   2 ,  

no  o u t p u t   f r o m   an  i n d u c t i o n   h e a t i n g   c o i l   d r i v e   c i r c u i t  

in  t he   p o w e r   u n i t   15  is   s u p p l i e d   to   t he   i n d u c t i o n   c o i l  

l l a .   H o w e v e r ,   t h e r e   is  some  h e a t   r a d i a t i o n   f rom  t h e  

e l e c t r i c   h e a t i n g   w i r e   8c  and  a l s o   t h e r e   is   h e a t   g e n e r a -  
t i o n   f rom  t h e   power   u n i t   15,  and  t h e   e f f e c t   of  t h e s e  

h e a t   f l u x e s   on  the   e l e c t r i c   p a r t s   in  t he   power   u n i t   15  

c a n n o t   be  i g n o r e d .   A c c o r d i n g l y ,   in  t h i s   e m b o d i m e n t   a  

c o o l i n g   f an   16  is  p r o v i d e d   in  a  f r o n t   p a r t   of  t he   i n t e -  

r i o r   of  t he   c a s i n g   2  fo r   w i t h d r a w i n g ,  a i r   f rom  an  a i r  

i n l e t   17  f o r m e d   in  a  f r o n t   p o r t i b n   of  t he   b o t t o m   p l a t e  

of  t he   c a s i n g   2  and  c a u s i n g   i t   to  f l o w   a l o n g   the   c o i l  

l l a   and  p o w e r   u n i t   15  and  be  d i s c h a r g e d   t h r o u g h   an  a i r  

o u t l e t   18  p r o v i d e d   in  a  l o w e r   p o r t i o n   of  the   back   p l a t e  

of  t he   c a s i n g   2.  In  t h i s   way,  the   c o i l   l l a   and  p o w e r  



u n i t   15  can  be  e f f e c t i v e l y   c o o l e d .   In  the  s t a t e   o f  

F i g .   2,  by  t u r n i n g   on  t h e   p o w e r   s w i t c h   4  the   h e a t e r  

d r i v e   c i r c u i t   in  the   p o w e r   u n i t   15  is  i m m e d i a t e l y  

r e n d e r e d   o p e r a t i v e   to  s u p p l y   power   t h r o u g h   the   l e a d   10 

to  t he   e l e c t r i c   h e a t i n g   w i r e   8c,  t h u s   h e a t i n g   t h e  

h e a t i n g   w i r e   8c.  At  t he   same  t i m e ,   a  b l o w e r   m o t o r   i s  

s t a r t e d   to  d r i v e   t he   c o o l i n g   fan   or  b l o w e r   16.  T h e  

q u a n t i t y   of  h e a t   g e n e r a t e d   f rom  the   h e a t i n g   w i r e   8c  i n  

t h i s   s t a t e   can  be  c o n t r o l l e d   by  o p e r a t i n g   t he   p o w e r  
c o n t r o l   knob  5.  In  t h i s   way,   c o o k i n g   can  be  o b t a i n e d  

w i t h ,   f o r   i n s t a n c e ,   an  a l u m i n u m   pan   p l a c e d   on  t h e  

e l e c t r i c   h e a t e r   8 .  

When  the   c a s i n g   3  is   b r o u g h t   to  the  u p r i g h t   p o s i -  

t i o n   shown  in  F i g .   1B,  t h e   o p e r a t i n g   b u t t o n   14a  of  t h e  

m i c r o s w i t c h   14  is  s e p a r a t e d   f rom  the   p r o j e c t i o n   1 3 ,  

c a u s i n g   t he   m o v a b l e   c o n t a c t   of  the   m i c r o s w i t c h   to  b e  

s w i t c h e d   i n t o   c o n t a c t   w i t h   t he   o t h e r   f i x e d   c o n t a c t .  

When  the   power   s w i t c h   4  i s   t u r n e d   on  in  t h i s   s t a t e ,  

t h e   i n d u c t i o n   h e a t i n g   c o i l   d r i v e   c i r c u i t   in  t he   p o w e r  
u n i t   15  is  r e n d e r e d   o p e r a t i v e   to  s u p p l y   h i g h   f r e q u e n c y  

p o w e r   to  the  i n d u c t i o n   h e a t i n g   c o i l   l l a .   The  f r e q u e n c y  

a t   t h i s   t ime   is   s e t   t o ,   f o r   i n s t a n c e ,   20  to  30  k H z . .  

When  t h e   h i g h   f r e q u e n c y   p o w e r   is  s u p p l i e d   in  t h i s   w a y ,  

a  h i g h   f r e q u e n c y   m a g n e t i c   f i e l d   i s   g e n e r a t e d   f rom  t h e  

c o i l   l l a .   T h i s   m a g n e t i c   f i e l d   p e n e t r a t e s   the   t o p  

p l a t e   11,   which   is   made  of  a  n o n - m a g n e t i c   m a t e r i a l ,  

and  r e a c h e s   the   top   t h e r e o f .   T h u s ,   by  p l a c i n g   an  i r o n  

p a n ,   f o r   i n s t a n c e ,   on  t he   t o p   p l a t e   11,   h e a t i n g   due   t o  

i r o n   l o s s   p r o d u c e d   in  t he   i r o n   pan  can  be  o b t a i n e d   f o r  

c o o k i n g .   A g a i n   in  t h i s   c a s i n g ,   t he   c o o l i n g   fan   16  i s  

d r i v e n   as  soon  as  the  p o w e r   s w i t c h   4  is  t u r n e d   on,  a n d  

a l s o   t he   h e a t i n g   t e m p e r a t u r e   can  of  c o u r s e   be  c o n t r o l l e d  

by  o p e r a t i n g   the  power   c o n t r o l   knob  5 .  

Now,  the   e l e c t r i c   c i r c u i t   of  t h i s   e m b o d i m e n t   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   3  and  4.  I n  

F i g .   3,  the   power   u n i t   15  shown  in  F ig .   3  c o m p r i s e s   a  

p o w e r   s o u r c e   c i r c u i t   21,  a  c o n t r o l   c i r c u i t   22  e n e r g i z e d  



by  the  o u t p u t   of  the   p o w e r   s o u r c e   c i r c u i t   21  and  a  d r i v e  

c i r c u i t   s e c t i o n   23  i n c l u d i n g   an  i n d u c t i o n   h e a t i n g   c o i l  

d r i v e   c i r c u i t   24  and  a  h e a t e r   d r i v e   c i r c u i t   2 5 .  

The  c o n t r o l   c i r c u i t   22  has   a  power   c o n t r o l   c i r c u i t  

22a  f o r   p r o v i d i n g   a  p o w e r   c o n t r o l   s i g n a l   of  a  l e v e l  

c o r r e s p o n d i n g   to  the  e x t e n t   of  o p e r a t i o n   of  t he   p o w e r  
c o n t r o l   knob  5  to  a  t r i g g e r   p u l s e   g e n e r a t i n g   c i r c u i t  

22b .   The  t r i g g e r   p u l s e   g e n e r a t i n g   c i r c u i t   22b  s u p p l i e s  

a  t r i g g e r   p u l s e   h a v i n g   a  f r e q u e n c y   c o r r e s p o n d i n g   to  t h e  

l e v e l   of  the   g i v e n   power   c o n t r o l   s i g n a l   to  a  s e l e c t i n g  

c i r c u i t   22c .   For  e x a m p l e ,   when  the   power   c o n t r o l   knob   5 

is   o p e r a t e d   in  the   d i r e c t i o n   of  i n c r e a s i n g   t he   o u t p u t  

l e v e l   f rom  the   h e a t e r   8c  or  c o i l   l l a ,   the   l e v e l   of  t h e  

p o w e r   c o n t r o l   s i g n a l   is   i n c r e a s e d   to   c o r r e s p o n d i n g l y  

r e d u c e   the   f r e q u e n c y   of  t he   t r i g g e r   p u l s e .   The  t r i g g e r  

p u l s e   t h a t   i s   p r o d u c e d   in  t h i s   way  is   c o u p l e d   t h r o u g h  

t h e   s e l e c t i n g   c i r c u i t   2 2 c ,   w h i c h   i s   o p e r a t e d   by  t h e   o u t -  

p u t   of  the   m i c r o s w i t c h   14,   to   the   i n d u c t i o n   h e a t i n g   c o i l  

d r i v e   c i r c u i t   24  or  h e a t e r   d r i v e   c i r c u i t   25.  For  i n -  

s t a n c e ,   when  the   c a s i n g   3  is  in  the   s t a t e   of  F i g .   lA  o r  

2,  the   m i c r o s w i t c h   14  is   s e t   to  t he   s i d e   of  a  f i x e d   c o n -  

t a c t   14a ,   and  the   s e l e c t i n g   c i r c u i t   22c  t r a n s m i t s   a  .  

t r i g g e r   p u l s e   o u t p u t   to   t he   h e a t e r   d r i v e   c i r c u i t   25.  A s  

a  r e s u l t ,   t he   o u t p u t   of  t he   p o w e r   s o u r c e   c i r c u i t   21  i s  

s u p p l i e d   t h r o u g h   the   h e a t e r   d r i v e   c i r c u i t   25  to  t h e  

e l e c t r i c   h e a t i n g   w i r e   8c.   When  t he   c a s i n g   3  is  in  t h e  

s t a t e   of  F i g .   1B,  the  m i c r o s w i t c h   14  i s   s e t   to  the  s i d e  

of  the   o t h e r   f i x e d   c o n t a c t   14b ,   and  the   s e l e c t i n g   c i r -  

c u i t   22c  t r a n s m i t s   a  t r i g g e r   p u l s e   o u t p u t   to  the   i n d u c -  

t i o n   h e a t i n g   c o i l   d r i v e   c i r c u i t   24.  T h u s ,   the   o u t p u t   o f  

t he   power   s o u r c e   c i r c u i t   21  is  c o n v e r t e d   t h r o u g h   t h e  

c i r c u i t   24  i n t o   a  h i g h   f r e q u e n c y   wave  wh ich   is  s u p p l i e d  

to  the   i n d u c t i o n   h e a t i n g   c o i l   l l a .  

The  q u a n t i t y   of  p o w e r   c o n s u m e d   in  the   e l e c t r i c  

h e a t i n g   w i r e   8c  or  i n d u c t i o n   h e a t i n g   c o i l   l l a   is   d e -  

t e c t e d   in  a  l o a d   d e t e c t i n g   c i r c u i t   22d  p r o v i d e d   in  t h e  

c o n t r o l   c i r c u i t   22.  A c c o r d i n g   to  t he   d e t e c t e d   o u t p u t ,  



t h e   o p e r a t i o n   of  the   power   c o n t r o l   c i r c u i t   22a  a n d  

t r i g g e r   p u l s e   g e n e r a t i n g   c i r c u i t   22b  is  c o n t r o l l e d ,   i f  

n e c e s s a r y ,   f o r   c o n t r o l l i n g   the   t i m i n g   of  a  t r i g g e r   p u l s e  

g e n e r a t e d   f rom  the   c i r c u i t   2 2 b .  

Now,  the   c i r c u i t   c o n s t r u c t i o n   shown  in  F i g .   3  w i l l  

be  d e s c r i b e d   in  d e t a i l   w i t h   r e f e r e n c e   to  F i g .   4.  R e -  

f e r r i n g   to  F i g .   4,  the   p o w e r   s o u r c e   c i r c u i t   21  i n c l u d e s  

a  f u l l - w a v e   r e c t i f y i n g   c i r c u i t   21a  u s i n g   a  d i o d e   and  a  

s m o o t h i n g   c a p a c i t o r   21b  f o r   s m o o t h i n g   the   r e c t i f i e d   o u t -  

p u t .   The  AC  i n p u t   t e r m i n a l s   of  t he   f u l l - w a v e   r e c t i f y i n g  
c i r c u i t   21a  a r e   c o n n e c t e d   a c r o s s   t he   AC  power   s o u r c e   30 

v i a   t he   p o w e r   s w i t c h   4  and  a r e   a l s o   c o n n e c t e d   a c r o s s   t h e .  

b l o w e r   m o t o r   16a  f o r   t he   c o o l i n g   f an   16.  The  p o s i t i v e  

o u t p u t   t e r m i n a l   of  the   p o w e r   s o u r c e   c i r c u i t   21  is   c o n -  

n e c t e d   t h r o u g h   t he   c o l l e c t o r - e m i t t e r   p a t h   of  a  t r a n s i s -  

t o r   24a  in  t he   d r i v e   c i r c u i t   s e c t i o n   23  to  a  p o s i t i v e  

l i n e   23b  and  a l s o   c o n n e c t e d   to  t he   p o s i t i v e  i n p u t   t e r -  

m i n a l   of  t he   c o n t r o l   c i r c u i t   22.   The  n e g a t i v e   o u t p u t  

t e r m i n a l   of  t he   power   s o u r c e   c i r c u i t   21  is  commonly   c o n -  

n e c t e d   to  the   n e g a t i v e   l i n e   23c  of  the   d r i v e   c i r c u i t   23 

and  to  t he   n e g a t i v e   i n p u t   t e r m i n a l   of  the   c o n t r o l   c i r -  

c u i t   2 2 .  

B e t w e e n   t he   p o s i t i v e   a n d  n e g a t i v e   l i n e s   23b  and  2 3 c  

of   t he   d r i v e   c i r c u i t   s e c t i o n   23  a  b i d i r e c t i o n a l   t h y -  

r i s t o r   24b  and  r e s o n a n t   c a p a c i t o r   24c  a re   c o n n e c t e d   i n  

s e r i e s   w i t h   t he   i n d u c t i o n   h e a t i n g   c o i l   l l a ,   and  b e t w e e n  

t h e   l i n e s   23b  and  23c  a  s e r i e s   c i r c u i t   c o n s i s t i n g   o f  

t h e   c o l l e c t o r - e m i t t e r   p a t h   of  a  t r a n s i s t o r   25a  a n d  a n  

e l e c t r i c   h e a t i n g   w i r e   8c  is   c o n n e c t e d .   F u r t h e r ,   t h e  

c o l l e c t o r - e m i t t e r   p a t h   of  a  t r a n s i s t o r   24d  is   c o n n e c t e d  

b e t w e e n   the   e m i t t e r   of  a  t r a n s i s t o r   24a  and  n e g a t i v e  

l i n e   23c .   The  t r a n s i s t o r s   24a  and  24d,   b i d i r e c t i o n a l  

t h y r i s t o r   24b  and  r e s o n a n t   c a p a c i t o r   24c  c o n s t i t u t e   t h e  

d r i v e   c i r c u i t   24  f o r   the   i n d u c t i o n   h e a t i n g   c o i l   l l a .  

The  t r a n s i s t o r   25a  c o n s t i t u t e s   the   d r i v e   c i r c u i t   25  f o r  

t h e   e l e c t r i c   h e a t i n g   w i r e   8 c .  

The  c o n t r o l   c i r c u i t   22  s u p p l i e s   c o n d u c t i o n   c o n t r o l  



o u t p u t s   at   p r e d e t e r m i n e d   t i m i n g s   to  t he   c o n t r o l   g a t e s  
of  t h e   t r a n s i s t o r s   2 4 a ,   24d  and  25a  and  b i d i r e c t i o n a l  

t h y r i s t o r   24b .   The  c u r r e n t   f l o w i n g   t h r o u g h   the   p o s i t i v e  
l i n e   23b  is   d e t e c t e d   by  a  c u r r e n t   t r a n s f o r m e r   (CT)  2 3 d ,  
and  t h e   o u t p u t   of  t he   CT  23d  is  s u p p l i e d   to  t he   l o a d  

d e t e c t i o n   c i r c u i t   22d  in  the   c o n t r o l   c i r c u i t   2 2 .  

Now,  t he   o p e r a t i o n   of  the   c i r c u i t   shown  in  F i g .   4 

w i l l   be  d e s c r i b e d .  ' W h e n   the   c a s i n g   3  of  t he   c o o k i n g  
d e v i c e   is  in  t he   s t a t e   of  F i g .   lA,  t he   t r a n s i s t o r   2 5 a  

is  h e l d   "on"  by  the   o u t p u t   f rom  the   c o n t r o l   c i r c u i t   2 2 .  

I n   t h i s   s t a t e ,   t he   b i d i r e c t i o n a l   t h y r e s i t o r   24b  a n d  

t r a n s i s t o r   24d  of  " o f f " .   when  t h e   p o w e r   c o n t r o l   knob   5 .  

i s   t h e n   s e t   to  t he   maximum  o u t p u t   p o s i t i o n ,   a  c o n t i n u -  

ous   "on"  s i g n a l   is   s u p p l i e d   f rom  the   c o n t r o l   c i r c u i t   21  

to  t h e   e l e c t r i c   h e a t i n g   w i r e   8c.  In  t h i s   s t a t e ,   t h e  

p o w e r   c o n s u m p t i o n   in  t h e   e l e c t r i c   h e a t i n g   w i r e   8c  i s  

800  W a t t s .  

By  o p e r a t i n g   t he   p o w e r   c o n t r o l   knob   5  in  t h i s   s t a t e ,  

t h e   c o n t r o l   c i r c u i t   22  p r o v i d e s   a  p u l s e   o u t p u t   w i t h   t h e  

p u l s e   w i d t h   t h e r e o f   v a r y i n g   a c c o r d i n g   to  t he   e x t e n t   o f  

o p e r a t i o n   of  t he   knob   to  the  b a s e   of  t he   t r a n s i s t o r   2 4 a ,  

w h e r e b y   the   t r a n s i s t o r   24a  i s   c o r r e s p o n d i n g l y   o n - o f f  

c o n t r o l l e d   to  o n - o f f   c o n t r o l   the   c u r r e n t   f l o w i n g   t h r o u g h  

t h e   e l e c t r i c   h e a t i n g   w i r e   8c  so  as  to  c o n t r o l   t he   q u a n -  

t i t y   of  h e a t   g e n e r a t e d   f rom  the   h e a t i n g   w i r e   8 c .  

When  t h e   c a s i n g   3  i s   in  t he   p o s i t i o n   of  F i g .   1 B ,  

t h e   t r a n s i s t o r   25a  i s   h e l d   " o f f "   and  t h e   b i d i r e c t i o n a l  

t h y r i s t o r   24b  is  h e l d   "on"  by  the   o u t p u t   of  the   c o n t r o l  

c i r c u i t   22.  At  t h i s   t i m e ,   i f   the   t r a n s i s t o r   2 4 a  i s   ' o n "  

and  t he   t r a n s i s t o r   24d  i s   " o f f " ,   the   DC  c u r r e n t   f rom  t h e  

p o w e r   s o u r c e   c i r c u i t   21  f l o w s   t h r o u g h   t he   b i d i r e c t i o n a l  

t h y r i s t o r   24b  and  i n d u c t i o n   h e a t i n g   c o i l   l l a ,   w h e r e b y  

t h e   r e s o n a n t   c a p a c i t o r   24c  is  c h a r g e d   to  t he   same  p o -  

l a r i t y .   T h e n ,   the   t r a n s i s t o r   24a  is   t u r n e d   " o f f "   a r d  

t he   t r a n s i s t o r   24d  "on"  by  the  o u t p u t   of  the   c o n t r o l  

c i r c u i t   22,  and  the   r e s o n a n t   c a p a c i t o r   24c  is   d i s c h a r g e d  

to   c a u s e   c u r r e n t   t h r o u g h   the   b i d i r e c t i o n a l   t h y r i s t o r   2 4 b  



and  t r a n s i s t o r   24d  to  t he   i n d u c t i o n   h e a t i n g   c o i l   l l a   i n  

t h e   o p p o s i t e   d i r e c t i o n   to  t h a t   m e n t i o n e d   a b o v e .   In  t h i s  

way,   t he   t r a n s i s t o r s   24a  and  24d  a re   r e p e a t e d l y   t u r n e d  

on  and  o f f   a l t e r n a t e l y   and  a t   a  h i g h   r a t e .   T h u s ,   h i g h  

f r e q u e n c y   c u r r e n t   at   20  to  30  kHz  is  c a u s e d   t h r o u g h   t h e  

i n d u c t i o n   h e a t i n g   c o i l   l l a .   The  h i g h   f r e q u e n c y   c u r r e n t  

a t   t h i s   t ime   is   d e t e c t e d   by  the   CT  23d ,   and  the   d e t e c -  

t i o n   o u t p u t   i s   fed   to  t he   l o a d   d e t e c t i n g   c i r c u i t   22d  i n  

t h e   c o n t r o l   c i r c u i t   22.  As  a  r e s u l t ,   t h e  p u l s e   w i d t h   o f  

t he   t r i g g e r   p u l s e   o u t p u t   f rom  t he   t r i g g e r   p u l s e   g e n e r -  

a t i n g   c i r c u i t   22b  is  c o n t r o l l e d   such   t h a t   i t   is  i n -  

c r e a s e d   when  t he   c h a r g i n g   c u r r e n t   to  t he   r e s o n a n t  

c a p a c i t o r   24c  i s   l e s s   t h a n   a  p r e d e t e r m i n e d   v a l u e .  

W i t h   t he   i n d u c t i o n   h e a t e r   and  e l e c t r i c   h e a t e r   c o m -  

b i n e d   t o g e t h e r   such   t h a t   t h e y   a r e   p l a c e d   one  a b o v e  

a n o t h e r ,   i t   i s   p o s s i b l e   to  p e r m i t   a  p l u r a l i t y   of  d i f -  

f e r e n t   c o o k i n g   h e a t e r s   to  be  f r e e l y   used   in  a  n a r r o w  

k i t c h e n   a r e a   w i t h o u t   any  s p a c e   f a c t o r   p r o b l e m .   In  a d d i -  

t i o n ,   w i t h   t he   u p p e r   h e a t e r   h i n g e d   to  t he   l o w e r   h e a t e r  

s u c h   t h a t   i t   is  c a p a b l e   of  b e i n g   o p e n e d   w i t h   r e s p e c t   t o  

t h e   l o w e r   h e a t e r ,   i t   is  p o s s i b l e   to  s u f f i c i e n t l y   e n s u r e  

t h e   s a t i s f a c t o r y   s t a t e   of  use  of  each   h e a t e r .   F u r t h e r ,  

w h i l e   t h e   p o w e r   s u p p l y   to  t he   e l e c t r i c   h e a t e r   is   u s u a l l y  

c o n t r o l l e d   s t e p w i s e   t h r o u g h   h e a t e r   t a p   s w i t c h i n g ,   i n  

t h i s   e m b o d i m e n t   t he   p o w e r   s u p p l y   to  t he   e l e c t r i c   h e a t e r  

and  t h a t   to  t h e   i n d u c t i o n   h e a t e r   a re   commonly   c o n t r o l l e d  

t h r o u g h   o n - o f f   c o n t r o l   a c c o r d i n g   to  a  p e r i o d i c a l l y  

r e c u r r i n g   t r i g g e r   p u l s e   s i g n a l .   T h u s ,   t h e   c o n s t r u c t i o n  

of  t he   c o n t r o l   c i r c u i t r y   can  be  s i m p l i f i e d ,   and  the   o u t -  

p u t   c o n t r o l   p a r t i c u l a r l y   a t   the   t ime   of  t he   c o o k i n g   w i t h  

t h e   e l e c t r i c   h e a t e r   can  be  made  f i n e l y   s i m i l a r   to   t h e  

o u t p u t   c o n t r o l   a t   the   t i m e   of  the   c o o k i n g   w i t h   t h e  

i n d u c t i o n   h e a t e r ,   w h i c h   is  v e r y   c o n v e n i e n t .   F u r t h e r ,   a  

s i n g l e   p o w e r   c o n t r o l   know  can  be  commonly  u s e d ,   and  t h e  

o p e r a b i l i t y   is  ve ry   s a t i s f a c t o r y .  

W h i l e   in  the   above   e m b o d i m e n t   the   i n d u c t i o n   h e a t e r  

i s   p r o v i d e d   on  the   s t a t i o n a r y   s i d e   ( i . e . ,   l o w e r   s i d e )  



and  the   e l e c t r i c   h e a t e r   is  p r o v i d e d   on  t he   o p e n a b l e   s i d e  

( i . e . ,   u p p e r   s i d e ) ,   i t   is  a l s o   p o s s i b l e   to  s e t   t h e  

e l e c t r i c   h e a t e r   on  t he   s t a t i o n a r y   s i d e   ( i . e . ,   l o w e r  

s i d e ) .   T h i s   can  be  d e t e r m i n e d   s u i t a b l y   d e p e n d i n g   u p o n  
t h e   f r e q u e n c y   of  use  of  t he   i n d i v i d u a l   h e a t e r s   and  s t a -  

t u s   of  the   k i t c h e n .   F u r t h e r ,   i t   i s   p o s s i b l e   to   i n c o r -  

p o r a t e   a  gas  h e a t e r   as  a  h e a t i n g   u n i t .   F u r t h e r ,   i t   i s  

p o s s i b l e   to  p r o v i d e   one  or  two  a d d i t i o n a l   h e a t e r s   on  t h e  

u p p e r   and  l o w e r   s t a g e   h e a t e r s   as  d e s c r i b e d .  

F i g s .   5  and  6  a r e   a  p e r s p e c t i v e   v i ew   and  a  s e c t i o n -  

a l   v i ew   s h o w i n g   a  d i f f e r e n t   e m b o d i m e n t   of  the   i n v e n t i o n .  

In   t h i s   e m b o d i m e n t ,   t he   a r r a n g e m e n t   of  t h e   h e a t e r s   i n  

t h e   e m b o d i m e n t   of  F i g .   lA  is   r e v e r s e d .   More  p a r t i c u -  

l a r l y ,   e l e c t r i c   h e a t e r   8  i s   p r o v i d e d   in  t h e   c a s i n g   2 ,  

and  i n d u c t i o n   h e a t e r   i s   p r o v i d e d   in   t h e   c a s i n g   3.  I n  

t h e   F i g u r e s ,   c o r r e s p o n d i n g   p a r t s   to  t h o s e   in  F i g s .   l A ,  

1B  and  2  a re   d e s i g n a t e d   by  l i k e   r e f e r e n c e   n u m e r a l s .  

R e f e r r i n g   to  F i g s .   5  and  6,  t h e   e l e c t r i c   h e a t e r   8 

i s   p r o v i d e d   as  a  f i r s t   h e a t i n g   s e c t i o n   on  top  of  t h e  

f i r s t   c a s i n g   2,  and  t h e   c a s i n g   2  i s   p r o v i d e d   w i t h   an  a i r  

o u t l e t   41  and  an  a i r   i n l e t   42  on  t h e   f r o n t   and  r e a r  

s i d e s   of  t he   e l e c t r i c   h e a t e r   8  r e s p e c t i v e l y .   D a m p e r s   43 

and  44  a re   p r o v i d e d   on  the   i n n t e r   s i d e   of  the   a i r   o u t l e t  

41  and  a i r   i n l e t   42  r e s p e c t i v e l y .   In   t he   o p e n e d   s t a t e  

of  t h e   s e c o n d   c a s i n g   3,  t he   d a m p e r s   43  and  44  a re   h e l d  

in  c l o s e   c o n t a c t   w i t h   t he   a i r   o u t l e t   41  and  a i r   i n l e t   42  

by  t he   b i a s i n g   f o r c e s   of  s p r i n g s   ( n o t   s h o w n ) ,  t h u s  

b l o c k i n g   a i r   f l o w ' w i t h   r e s p e c t   to  t h e   o u t s i d e   of  t h e  

c a s i n g   2.  In  the   c l o s e d   s t a t e   of  t h e   s e c o n d   c a s i n g   3 ,  

t h e   d a m p e r s   43  and  44  a r e   h e l d   open   by  d a m p e r   o p e n i n g  

p a w l s   45  and  46  to  be  d e s c r i b e d   l a t e r   a g a i n s t   t he   s p r i n g  

f o r c e s   of  the   s p r i n g s ,   t h u s   f o r m i n g   a i r   p a s s a g e s   b e t w e e n  

t h e   c a s i n g s   2  a n d . 3   as  s h o w n .  

The  s e c o n d   c a s i n g   3  is   p r o v i d e d   a t   t he   t op   w i t h   a  

t o p   p l a t e   11  of  an  i n d u c t i o n   h e a t e r   as  a  s e c o n d   h e a t i n g  

s e c t i o n ,   and  an  i n d u c t i o n   h e a t i n g   c o i l   l l a   is  p r o v i d e d  

i n s i d e   the   c a s i n g   3  such   t h a t   i t   f a c e s   t he   t op   p l a t e   1 1 .  



The  b o t t o m   p l a t e   of  the   s e c o n d   c a s i n g   3  is  p r o v i d e d   o n  

t h e   f r o n t   s i d e   w i t h   an  a i r   i n l e t   47  c o r r e s p o n d i n g   to  t h e  

a i r   o u t l e t   41  of  the   f i r s t   c a s i n g   2  and  on  the  r e a r   s i d e  

w i t h   an  a i r   o u t l e t   48  c o r r e s p o n d i n g   to  the   a i r   i n l e t   42  

of  the   f i r s t   c a s i n g   2.  In  a  f r o n t   p o r t i o n   of  the  i n -  

t e r i o r   of  the   s e c o n d   c a s i n g   3,  a  l e v e r   7b  is  p i v o t a b l y  

m o u n t e d   s u b s t a n t i a l l y   a t   i t s   c e n t r a l   p o r t i o n   on  t h e  

p i n   7c.   One  end  p o r t i o n   of  the"  l a y e r   7b  c o n s t i t u t e s   a  

g r i p   7a  w h i c h   p e n e t r a t e s   t he   f r o n t   w a l l   of  the   s e c o n d  

c a s i n g   3  and  i s   m o v a b l e   in  t he   d i r e c t i o n   of  a r r o w   B  -   B ' .  

The  o t h e r   end  p o r t i o n   of  t he   l e v e r   c o n s t i t u t e s   a  d a m p e r  

o p e n i n g - p a w l   45  p e n e t r a t i n g   t h e   t o p   w a l l   of  the   c a s i n g  2  

and  b o t t o m   w a l l   of  t he   s e c o n d   c a s i n g   3.  The  d a m p e r  

o p e n i n g   pawl   45  is  f o u n d   i n s i d e   t h e   f i r s t   c a s i n g   2  a n d  

t e n d s   to  open  t he   d a m p e r   43  a g a i n s t   a  s p r i n g   b i a s i n g  

f o r c e   ( n o t   shown)  when  c l o s i n g   t h e   s e c o n d   c a s i n g   3 .  

A  d a m p e r   o p e n i n g   pawl   46  is  p r o v i d e d   as  a  p r o j e c t i o n  

in  a  r e a r   p o r t i o n   of  t he   b o t t o m   p l a t e   of  the   s e c o n d  

c a s i n g   3  in  t h e   n e i g h b o r h o o d   of  t he   a i r   o u t l e t   48.  T h e  

damper   o p e n i n g   pawl  46  i s   f o u n d   in  t he   f i r s t   c a s i n g   2 

and  o p e n s   the  damper   44  a g a i n s t   t he   s p r i n g   b i a s i n g   f o r c e  

when  c l o s i n g   t he   s e c o n d   c a s i n g   3.  T h u s ,   the   d a m p e r s   4 3  

and  44  a re   r o t a t e d   in  t h e   d i r e c t i o n   of  a r r o w s   C  and  D 

a b o u t   the   r e s p e c t i v e   p i n s   43a  and  4 4 a .  

I n s i d e   t he   f i r s t   c a s i n g   2,  m i c r o s w i t c h e s   14A  a n d  

14B  f o r   d e t e c t i n g  t h e   o p e n i n g   of  t h e   d a m p e r s   43  .and  44 

a r e   p r o v i d e d ,   and  a  p o w e r   s u p p l y   c o n t r o l   mode  f o r   t h e  

i n d u c t i o n   h e a t e r   and  t h a t   f o r   t h e   e l e c t r i c   h e a t e r  8   a r e  

s w i t c h e d   in  t h e   c o n t r o l   s e c t i o n   15  w i t h   the   o p e r a t i o n   o f  

the   s w i t c h e s   14A  and  1 4 B .  

Now,  the   o p e r a t i o n   of  t he   a b o v e   c o n s t r u c t i o n   w i l l  

be  d e s c r i b e d .  

When  in  c o o k i n g   w i t h   t he   i n d u c t i o n   h e a t e r ,   t h e  

s e c o n d   c a s i n g   3  is  c l o s e d ,   and  an  i r o n   or  e n a m e l e d   p a n  

c o n t a i n i n g   the   food  to  be  c o o k e d   is  p l a c e d   on  the   t o p  

p l a t e   11.  At  t h i s   t i m e ,   t he   d a m p e r s   43  and  44  a r e  

o p e n e d   w i t h   the   c l o s u r e   of  the   s e c o n d   c a s i n g   3.  T h u s ,  



a i r   p a s s a g e s   a r e   f o r m e d   b e t w e e n   t h e   f i r s t   and  s e c o n d  

c a s i n g s   2  and  3,  and  a l s o   the   m i c r o s w i t c h e s   14A  and  14B 

a r e   t u r n e d   on  to  s w i t c h   the   c o n t r o l   s e c t i o n   15  to  t h e  

p o w e r   s u p p l y   c o n t r o l - m o d e   f o r   t he   i n d u c t i o n   h e a t e r   c o o k -  

i n g .   When  the   power   s o u r c e   s w i t c h   4  is  c l o s e d   a f t e r   t h e  

p r e p a r a t i o n s   f o r   t he   c o o k i n g   a r e   c o m p l e t e d ,   the   c o n t r o l  

s e c t i o n   15  and  i n d u c t i o n   h e a t i n g   c o i l   l l a   a re   e n e r g i z e d  

to   s t a r t   t he   c o o k i n g   of  w e l l - k n o w n   i n d u c t i o n   h e a t i n g .  

At  the   same  t i m e ,   t he   c o o l i n g   f an   16  i s   o p e r a t e d ,   w h e r e -  

by  a i r   w i t h d r a w n   f rom  the   a i r   i n l e t   17  is   s u p p l i e d   a s  

c o o l i n g   a i r   to   t he   c o n t r o l   s e c t i o n   15  w h i l e   p a r t   o f  

t h e   c o o l i n g   a i r   is   s u p p l i e d   t h r o u g h   t he   a i r   o u t l e t   41  . 
and  a i r   i n l e t   47  to   the   i n d u c t i o n   h e a t i n g   c o i l   l l a .   T h e  

c o o l i n g   a i r   h a v i n g   p a s s e d   by  t h e   i n d u c t i o n   h e a t i n g   c o i l  

l l a   p a s s e s   t h r o u g h   t he   a i r   o u t l e t   48  and  a i r   i n l e t   4 2  

and  d i s c h a r g e d   t o g e t h e r   w i t h   t h e   c o o l i n g   a i r   h a v i n g  

p a s s e d   by  the   c o n t r o l   s e c t i o n   15  t h r o u g h   the   a i r   o u t -  

l e t   1 8 .  

When  in  c o o k i n g   w i t h   the   e l e c t r i c   h e a t e r   8,  t h e  

s e c o n d   c a s i n g   3  is   o p e n e d   by  r a i s i n g   t he   g r i p   7a,   a n d  

a  pan  c o n t a i n i n g   the   food   to  be  c o o k e d   is   p l a c e d   o n  

t h e   e l e c t r i c   h e a t e r   8.  With   t he   o p e n i n g   of  the   s e c o n d  

c a s i n g   3,  the   d a m p e r s   43  and  4 4  a r e   c l o s e d   f o r   p r e -  

v e n t i n g   the   i n t r u s i o n   of  d u s t   or  f o o d s t u f f   p a r t i c l e s  

i n t o   the   f i r s t   c a s i n g   2.  At  t he   same  t i m e ,   t he   m i c r o -  

s w i t c h e s , 1 4 A   and  14B  a re   t u r n e d   o f f   to  s w i t c h   t he   c o n -  

t r o l   s e c t i o n   15  to   the   power   s u p p l y   c o n t r o l   mode  f o r  

t h e   e l e c t r i c   h e a t e r   c o o k i n g .   When  t he   power   s o u r c e  

s w i t c h   is  c l o s e d   a f t e r   the   p r e p a r a t i o n s   f o r   t he   c o o k i n g  

a r e   c o m p l e t e d ,   c o o k i n g   by  h e a t   g e n e r a t e d   f rom  the   e l e c -  

t r i c   h e a t e r   8  i s   s t a r t e d .   In  t h i s   c a s e ,   i f   a  c o m m e r c i a l  

AC  power   s o u r c e ,   f o r   i n s t a n c e   of  100  V,  60  Hz,  i s - d i -  

r e c t l y   used  f o r   t he   e l e c t r i c   h e a t e r   8,  the   c o o l i n g   o f  

t he   c o n t r o l   s e c t i o n   15  i s   no t   r e q u i r e d ,   and  t h u s   t h e  

c o o l i n g   fan   16  need   no t   be  o p e r a t e d .  

I t   is  to  be  u n d e r s t o o d   t h a t   w i t h   the   top  p l a t e   11  

and  i n d u c t i o n   h e a t i n g   c o i l   l l a   of  the   i n d u c t i o n   h e a t e r  



p r o v i d e d   on  the   s e c o n d   c a s i n g   3  c a p a b l e   of  b e i n g   o p e n e d  

and  c l o s e d   and  the  c o n t r o l   s e c t i o n   15  of  t he   i n d u c t i o n  

h e a t e r   p r o v i d e d   t o g e t h e r   w i t h   the   e l e c t r i c   h e a t e r   8  a n d  

c o o l i n g   f a n   16  in  the  s t a t i o n a r y   f i r s t   c a s i n g   2,  w h i l e  

a l s o   p e r m i t t i n g   a i r   p a s s a g e s   to  be  f o r m e d   b e t w e e n   t h e  

f i r s t   and  s e c o n d   c a s i n g s   2  and  3  by  the   d a m p e r s   43  a n d  

44  w h i c h   a r e   o p e n e d   w i t h   t he   c l o s i n g   of  the   s e c o n d  

c a s i n g   3,  the   c o o l i n g   of  t he   c o n t r o l   s e c t i o n   15  a n d  

i n d u c t i o n   h e a t i n g   c o i l   l l a   a t   t he   t ime   of  t h e   i n d u c t i o n  

h e a t e r   c o o k i n g   can  be  done  e f f i c i e n t l y   w i t h   t he   s i n g l e  

c o o l i n g   f a n   16.  S i n c e   t h e r e   is  no  need  of  u s i n g   t w o  

c o o l i n g   f a n s ,   i t   is  p o s s i b l e   to  a d o p t   t he   f u n c t i o n   of  . 
t h e   i n d u c t i o n   h e a t e r   c o o k i n g   i n c o r p o r a t e d   in  t he   s t a -  

t i o n a r y   s e c o n d   c a s i n g   w i t h o u t   i n c r e a s e   of  c o s t   and  a l s o  

w i t h o u t   any  p r o b l e m   in  t he   c o n s t r u c t i o n .  

W h i l e   t he   above   e m b o d i m e n t   has  c o n c e r n e d   w i t h   a  

c a s e   w h e r e   the   e l e c t r i c   h e a t e r   8  is  used   as  the   f i r s t  

h e a t i n g   s e c t i o n   p r o v i d e d   in  t he   f i r s t   c a s i n g   2,  i t   i s  

a l s o   p o s s i b l e   to  use  o t h e r   h e a t e r s   such   as  a  gas   h e a t e r  

as  t h e   f i r s t   h e a t i n g   s e c t i o n .  

As  has   been   d e s c r i b e d   in  t he   f o r e g o i n g ,   w i t h   t h e  

a b o v e   e m b o d i m e n t ,   i n   w h i c h   a i r   p a s s a g e s   a re   f o r m e d   b e -  

t w e e n   t h e   s t a t i o n a r y   f i r s t   c a s i n g   and  t he   s e c o n d   c a s i n g  

c a p a b l e   of  b e i n g   opened   and  c l o s e d   by  the   d a m p e r s   t h a t  

a r e   c l o s e d   a t   the   t ime  of  t he   c l o s i n g   of  t he   s e c o n d  

c a s i n g ,   i t   is   n e c e s s a r y   to  p r o v i d e   o n l y   a  s i n g l e   c o o l i n g  

f a n .   T h u s ,   i t   is  p o s s i b l e   to   p r o v i d e   a  c o m p o s i t e   c o o k -  

ing  a p p a r a t u s ,   w i t h   wh ich   t h e   f u n c t i o n   of  t h e   i n d u c t i o n  

h e a t e r   c o o k i n g   can  be  p r o v i d e d   in  the   c a s i n g   c a p a b l e   o f  

b e i n g   o p e n e d   and  c l o s e d   w i t h o u t   need  of  i n c r e a s i n g   t h e  

c o s t   and  a l s o   w i t h o u t   any  p r o b l e m   in  t he   c o n s t r u c t i o n .  



1.  A  c o m p o s i t e   c o o k i n g   a p p a r a t u s   c h a r a c t e r i z e d   b y  

c o m p r i s i n g   a  f i r s t   c a s i n g   (2)  i n c l u d i n g   a  f i r s t   h e a t i n g  

s e c t i o n   (11;  8)  p r o v i d e d   a t   the  top  t h e r e o f ,   and  a t  

l e a s t   a  s e c o n d   c a s i n g   (3)  i n c l u d i n g   a  s e c o n d   h e a t i n g  

s e c t i o n   ( 8 ;  - 1 1 )   p r o v i d e d   at   the   top  t h e r e o f ,   s a i d   s e c o n d  

c a s i n g   (3)  b e i n g   h i n g e d   to  s a i d   f i r s t   c a s i n g   (2)  s u c h  

t h a t   i t   can  be  o p e n e d   and  c l o s e d   w i t h   r e s p e c t   to  s a i d  

f i r s t   c a s i n g   ( 2 ) ,   one  of  s a i d   f i r s t   and  s e c o n d   h e a t i n g  

s e c t i o n s   h a v i n g   an  i n d u c t i o n   h e a t e r   (11)   w h i l e   the   o t h e r  

of   s a i d   f i r s t   and  s e c o n d   h e a t i n g   s e c t i o n s   h a v i n g   a  

h e a t e r   (8)  wh ich   is  d i f f e r e n t   f rom  s a i d   i n d u c t i o n   h e a t e r  

( 1 1 ) .  

2.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d   s e c o n d   c a s i n g   (3)  i s  

h i n g e d   to  s a i d   f i r s t   c a s i n g   (2)  by  a  p a i r   of  h i n g e s   ( 9 a ,  

9 b ) ,   s a i d   s e c o n d   c a s i n g   (3)  b e i n g   h e l d   in  an  u p r i g h t  

o p e n e d   s t a t e   on  s a i d   f i r s t   c a s i n g   (2)  w i t h   s a i d   h i n g e s  

( 9 a ,   9b)  in  an  e x p a n d e d   s t a t e .  

3.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   and  s e c o n d  

h e a t i n g   s e c t i o n s   a re   r e s p e c t i v e l y   an  i n d u c t i o n   h e a t e r  

(11 )   and  an  e l e c t r i c   h e a t e r   ( 8 ) ,   and  w h i c h   f u r t h e r   c o m -  

p r i s e s   a  common  p o w e r   u n i t   (15)  p r o v i d e d   i n s i d e   s a i d  

f i r s t   c a s i n g   ( 2 )  a n d   c a p a b l e   of  s u p p l y i n g   p o w e r   to  s a i d  

f i r s t   and  s e c o n d   h e a t i n g   s e c t i o n s   (11 ,   8)  and  means   ( 1 4 ,  

22)   f o r   s w i t c h i n g   the   o u t p u t   of  s a i d   common  p o w e r - u n i t  

(15 )   a c c o r d i n g   to  t he   p o s i t i o n   of  s a i d   s e c o n d   c a s i n g   ( 3 )  

w i t h   r e s p e c t   to  s a i d   f i r s t   c a s i n g   ( 2 ) .  

4.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   3,  c h a r a c t e r i z e   by  f u r t h e r   c o m p r i s i n g   a  c o o l i n g  

f a n   (16)   p r o v i d e d   i n s i d e   s a i d   f i r s t   c a s i n g   (2)  and  d r i -  

ven   w i t h   the   c l o s u r e   of  power   s o u r c e ,   and  a l s o   in  w h i c h  

s a i d   f i r s t   c a s i n g   (2)  is  p r o v i d e d   w i t h   an  a i r   i n l e t   ( 1 7 )  

and  an  a i r   o u t l e t   (18)  to  p e r m i t   c o o l i n g   a i r   to  be  i n -  

t r o d u c e d   from  the   o u t s i d e   and  d i s c h a r g e d   a f t e r   c o o l i n g  



s a i d   i n d u c t i o n   h e a t e r   (11)   and  s a i d   common  p o w e r   u n i t  

( 1 5 ) .  

5.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   and  s e c o n d  

c a s i n g s   (2,  3)  a re   r e s p e c t i v e l y   p r o v i d e d   w i t h   an  e l e c -  

t r i c   h e a t e r   (8)  and  an  i n d u c t i o n   h e a t e r   ( 1 1 ) ,   s a i d   f i r s t  

c a s i n g   (2)  a c c o m m o d a t e s   a  common  p o w e r   u n i t   ( 1 5 )  c a p a b l e  

of  s u p p l y i n g   power   to  s a i d   f i r s t   and  s e c o n d   h e a t i n g   s e c -  

t i o n s   (8 ,   11)  and  a  c o o l i n g   fan  ( 1 6 ) ,   s a i d   f i r s t   a n d  

s e c o n d   c a s i n g s   (2,  3 )  a r e   f o r m e d   w i t h   o p e n i n g s   (41,   4 7 ,  

42 ,   48)  f o r m i n g   a i r   p a s s a g e s   c o m m u n i c a t i n g   s a i d   f i r s t  

and  s e c o n d   c a s i n g s   (2,  3)  in  the   c l o s e d   s t a t e   of  s a i d  

c a s i n g   ( 3 ) ,   and  the  o p e n i n g s   (41 ,   42)  f o r m e d   in  s a i d  

f i r s t   c a s i n g   (2)  a re   c l o s e d   by  d a m p e r s   (43 ,   44)  in  t h e  

c l o s e d   s t a t e   of  s a i d   s e c o n d   c a s i n g   ( 3 ) .  

6.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   5,  c h a r a c t e r i z e d   in  t h a t   s a i d   s e c o n d   c a s i n g   (3)  i s  

p r o v i d e d   w i t h   means  (45 ,   46)  f o r   s e t t i n g   s a i d   d a m p e r s  

( 4 3 ,   44)  to  an  open  p o s i t i o n   when  s a i d   s e c o n d   c a s i n g   ( 3 )  

is  b r o u g h t   to  the   c l o s e d   s t a t e .  

7.  The  c o m p o s i t e   c o o k i n g   a p p a r a t u s   a c c o r d i n g   t o  

a n y  o n e   of  c l a i m s - 3   to  6,  c h a r a c t e r i z e d   in  t h a t   s a i d  

common  power   u n i t   (15)  i n c l u d e s   r e c t i f y i n g   means   ( 2 1 )  

f o r   c o n v e r t i n g   a  c o m m e r c i a l   AC  v o l t a g e   i n t o   a  DC  v o l t -  

a g e ,   a  c o n t r o l   c i r c u i t   (22)  e n e r g i z e d   by  t he   o u t p u t   o f  

s a i d   r e c t i f y i n g   means  ( 2 1 ) ,   and  a  d r i v e   c i r c u i t   (23)  f o r  

s e l e c t i v e l y   c o u p l i n g   t he   o u t p u t   of  s a i d   r e c t i f y i n g   c i r -  

c u i t   (21)   to  s a i d   i n d u c t i o n   h e a t e r   (11)  and  e l e c t r i c  

h e a t e r   (8)  a c c o r d i n g   to  the   o u t p u t   of  s a i d   c o n t r o l   c i r -  

c u i t .  
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